The genus Emticicia was recently described by Saha and Chakrabarti [1] . At the time of writing, the genus Emticicia comprised five recognized species, Emticicia oligotrophica [1] , E. ginsengisoli [2] and E. sediminis [3] , E. paludis [4] and E. fontis [5] . Members of the genus Emticicia are Gramnegative, rod-shaped, strictly aerobic, non-motile, and positive for catalase and oxidase. The predominant fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c), and the genomic DNA G+C content is 36.9-40.5 mol%. During a study of culturable heterotrophic bacteria in a long-term tetrabromobisphenol A (TBBPA)-contaminated soil collected from a TBBPA production plant (Suqian, Jiangsu, PR China), a Gram-negative bacterium, strain ZZ-4 T , was isolated using an enrichment culture technique [6] . Based on the results of a polyphasic taxonomic study, the isolate was classified as representing a novel species of the genus Emticicia.
During a study of culturable heterotrophic bacteria in a long-term TBBPA-contaminated soil, a TBBPAcontaminated soil sample (5.0 g) was added to a 250 ml flask containing 100 ml minimal medium (1.0 g NH 4 NO 3 , 1.6 g K 2 HPO 4 , 0.5 g KH 2 PO 4 , 0.2 g MgSO 4 .7H 2 O and 1.0 g NaCl per litre water at pH 7.0) supplemented with 0.1 mM TBBPA (TMM). The culture was incubated at 30 C at 150 r.p.m. for 5 days. A 5 ml aliquot of the enriched culture was subsequently transferred into 100 ml of fresh TMM. After three rounds of enrichment, the mixture was diluted in a ten-fold series, and a 100 µl sample of each dilution was spread onto trypticase soy agar (TSA; Difco) plates. The plates were incubated at 30 C for 3 days, and then all colonies were isolated. Finally, strain ZZ-4 T was isolated from the TBBPA-contaminated soil. Comparative 16S rRNA gene sequence analysis indicated that strain ZZ-4 T belongs to the genus Emticicia. E. fontis IMCC1731 T (KCTC 52248 T ) and E. ginsengisoli Gsoil 085 T (KCTC 12588 T ), which showed the highest 16S rRNA gene sequence similarity (>97.0 %) to strain ZZ-4 T , were used as reference strains for phenotypic characterization. The isolated strain ZZ-4
T was maintained as a glycerol suspension (15 %, w/v) at À80 C. Unless otherwise indicated, the morphological, physiological and biochemical characteristics of strain T and the reference strains were examined after routine cultivation on TSA or in trypticase soy broth (TSB; Difco) at 30 C.
The Gram reaction was determined using the non-staining method, according to Buck [7] . Cell morphology was determined by light phase-contrast microscopy and transmission electron microscopy. Gliding motility was examined using the hanging-drop method [8] . Growth was assessed at 30 C for 5 days in various media: nutrient agar (NA; Difco), R2A agar (Haibo), Luria broth agar (Haibo) and eosin methylene blue agar (EMB; Difco). Growth at various temperatures (4, 10, 15, 20, 25, 30, 37, 40 , 45 and 50 C), various salt concentractions [0.5-5 % (w/v) NaCl (using increments of 0.5 %)], and pH values (pH 4.0-10.0, using increments of 0.5 pH units) was assessed in TSB after incubation for up to 3 days. The pH was maintained using three different buffers (final concentration, 50 mM): sodium acetate buffer (for pH 4.0-5.5), sodium phosphate buffer (for pH 6.0-8.0) and Tris/ HCl buffer (for pH 8.5-10.0). Catalase and oxidase production were tested according to McCarthy and Cross [9] . Growth under anaerobic conditions was determined on TSA supplemented with or without 0.1 % (w/v) nitrate by using the GasPak Anaerobic System (BBL) according to the manufacturer's instructions. Tests for hydrolysis of starch [10] and cellulose [11] were performed and were evaluated after 5 days. Nitrate reduction, indole production, urease and gelatinase, and assimilation and oxidation of various carbon compounds were tested using the API 20NE Kit and Biolog GN32 System. Enzyme activities were determined using the API ZYM Kit according to the manufacturer's instructions. E. fontis IMCC1731
T and E. ginsengisoli Gsoil 085
T were tested in parallel with strain ZZ-4 T .
Transmission electron microscopy (H-7650; Hitachi) of negatively stained cells of strain ZZ-4 T revealed single rods approximately 0.2-0.5 µm in width and 2.5-3.0 µm in length (Fig. S1 , available in the online Supplementary Material). The morphological, cultural, physiological and biochemical characteristics that serve to differentiate strain ZZ-4
T from its closest phylogenetic relatives are listed in Table 1 .
Bacterial DNA was extracted using lysis solution containing 100 µg proteinase K ml À1 and 1 % SDS, followed by phenol/ chloroform extraction and 2-propanol precipitation, according to standard procedures [12] . The nearly complete 16S rRNA gene sequence was obtained by PCR amplification using a set of universal primers, 5¢-AGAGTTTGATCC TGGCTCAG-3¢ (Escherichia coli bases 8-27) and 5¢-TACC TTGTTACGACTT-3¢ (E. coli bases 1507-1492), according to Lane [13] . The 16S rRNA gene sequence of strain ZZ-4 T was a continuous stretch of 1451 bp. Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzBioCloud-e server (http://www.ezbiocloud.net/identify; [14] ). Alignment of the 16S rRNA gene sequence was performed using the CLUSTAL X program [15] . Gaps were edited in the BioEdit program [16] , and the alignment was corrected manually. A phylogenetic tree ( Fig. 1) was reconstructed using the neighbour-joining method [17] with Kimura's two-parameter calculation model, and with the maximum-likelihood [18] method using Nearest-Neighbour-Interchange with Tamura-Nei model in MEGA version 5.0 [19] . Bootstrap analysis of 1000 resamplings was used to evaluate the tree topology [20] . Distances were calculated by MEGA (version 5.0; [19] ) with distance options according to the Kimura two-parameter model. In the neighbour-joining phylogenetic tree (Fig. 1) , strain ZZ-4 T grouped among Emticicia species and formed a subclade with E. fontis IMCC1731
T . The novel strain showed highest 16S rRNA gene sequence similarities to E. fontis IMCC1731 T (98.0 %) and E. ginsengisoli Gsoil 085 T (97.2 %), and lower (<97 %) sequence similarities to other known Emticicia species. The phylogenetic tree inferred using the maximum-likelihood method is shown in Fig. S2 .
The G+C content of the genomic DNA was determined through thermal denaturation [21] using Escherichia coli K-12 as a standard. To further clarify the taxonomic relationship between strain ZZ-4
T and its closest phylogenetic neighbours, DNA-DNA hybridization was performed according to the instructions of the DIG High Prime DNA Labelling and Detection Starter Kit I using digoxin-labelled DNA probes and nitrocellulose [22] . Strain ZZ-4
T showed low DNA-DNA relatedness to E. fontis IMCC1731 T (39.8 ±3.1 %; reciprocal, 52.37±2.3 %) and E. ginsengisoli Gsoil 085 T (44.51±1.5 %; reciprocal, 49.3±2.3 %). These values were below the threshold of 70 % suggested for species delineation [23] , indicating that strain ZZ-4
T represents a separate genomic species.
The fatty acid profiles of strain ZZ-4
T , E. fontis IMCC1731
T and E. ginsengisoli Gsoil 085 T were determined according to the manufacturer's instructions (Sherlock Microbial Identification System; MIDI) [24] . All strains were grown in TSB for 2 days until reaching the mid-exponential phase. The fatty acid methyl esters were obtained from the cells through saponification, methylation and extraction and were then separated on a gas chromatograph (Agilent 6890N). The peaks were automatically integrated, and the fatty acid names and percentages were determined using the MIDI Sherlock MIS system (Library: TSBA6; Version, 6.0B). The polar lipid analysis of strain T was conducted at the Identification Service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ) according to Tindall [25, 26] . For the determination of menaquinones, cells were grown in TSB and harvested when growing midexponentially by centrifugation, followed by washing with distilled water and freeze-drying. Menaquinones were extracted according to Collins et al. [27] and separated using HPLC [28] .
T and E. ginsengisoli Gsoil 085 T are shown in Table 2 . The predominant fatty acids (>5 %) of strain ZZ-4
T were iso-C 15 T was MK-7, which is a feature of the genus Emticicia. The predominant polar lipids detected in strain ZZ-4 T were one lipid, phosphatidylethanolamine and one aminolipid, which are characteristic of the genus Emticicia [3] (Fig. S3) .
The results obtained from the phenotypic and phylogenetic characterizations indicated that strain ZZ-4 T belongs to the genus Emticicia. The phylogenetic distinctiveness and some phenotypic differences (Table 1) confirmed that strain ZZ-4 T represents a species distinct from recognized Emticicia species. Therefore, based on the data presented, strain ZZ-4 T should be classified as representing a novel species of the genus Emticicia, for which the name Emticicia soli sp. nov. is proposed.
DESCRIPTION OF EMTICICIA SOLI SP. NOV
Emticicia soli (so¢li. L. neut. gen. n. soli of soil, referring to the isolation source of the type strain). 
Enzyme activities of:
Cells are Gram-stain-negative, aerobic, rod-shaped and non-motile. After 2 days of incubation on TSA, colonies are 1.5 mm in diameter and orange. Growth occurs in 0-2 % (w/v) NaCl (optimum 0.5 %), at 10-37 C and at pH 5.5-9.0 (optimum pH 7.0); cells are approximately 0.2-0.5 µm in width and 2.5-3.0 µm in length. Able to grow on NA, LB agar and R2A agar, but not on EMB. Positive for oxidase, catalase, indole production, aesculin hydrolysis, starch hydrolysis, Tween 80 hydrolysis and D-glucose fermentation, but negative for nitrite reduction, arginine dihydrolase, gelatine hydrolysis and urease. Positive for lipase (C14), N-acetyl-b-glucosaminidase and a-mannosidase, but negative for alkaline phosphatase, esterase (C4), esterase lipase (C8), cystine aminopeptidase, acid phosphatase, leucine aminopeptidase, valine aminopeptidase, achymotrypsin, naphthol-AS-BI-phosphoamidase, a-glucosidase, b-glucosidase, b-glucuronidase, a-galactosidase, bgalactosidase and a-fucosidase. from Suqian City, Jiangsu Province, PR China. The DNA G +C content of the type strain is 38.3 mol%.
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